The evolving experience using everolimus in clinical transplantation.
Everolimus is a derivative of sirolimus, a macrocyclic lactone, originally isolated from Streptomyces hygroscopicus. Both everolimus and sirolimus have a similar mechanism of action, exerting potent inhibition of growth factor-induced proliferation of lymphocytes, as well as other hematopoietic and nonhematopoietic cells of mesenchymal origin. Each agent complexes with the FK506 binding protein 12 to inhibit cyclin dependent kinase(s), collectively termed the target of rapamycin (TOR), causing G1-S phase cell cycle arrest. Safety and efficacy have been documented in large-scale, blinded, randomized, international clinical renal and cardiac transplant trials. Everolimus is more hydrophilic, exhibits a shorter elimination half-life (approximately 30 hours), and demonstrates greater relative bioavailability compared to sirolimus. However, similar to the calcineurin inhibitors and sirolimus, everolimus is biotransformed by the cytochrome P450, 3A4 isozyme. Also similar to sirolimus, clinical experiences identified biologically relevant side effects including hyperlipidemia and exacerbation of cyclosporine (CsA)-associated nephrotoxicity. However, also similar to sirolimus, accumulating evidence suggests that the hyperlipidemia can be controlled and the CsA-associated renal effects appear reduced with a low incidence of acute rejection when everolimus is administered in combination with reduced CsA doses. The experience using everolimus in cardiac transplantation has also provided potentially important insights into the consequences of antiproliferative effects on vascular smooth muscle cells and fibroblasts where reduction in intimal expansion was identified by intravascular coronary ultrasound examination among those patients receiving everolimus. Therefore, available results suggest that the introduction of everolimus as the newest TOR inhibitor should enhance therapeutic options for immunosuppression after organ transplantation.